Highly frequent single amino acid substitution in mammalian elongation factor 2 (EF-2) results in expression of resistance to EF-2-ADP-ribosylating toxins.
Toxin-resistant polypeptide chain elongation factor 2 cDNA has been cloned from a mutant hamster cell line with only non-ADP-ribosylatable elongation factor 2. The mutation conferring resistance to diphtheria toxin and Pseudomonas aeruginosa exotoxin A is a G-to-A transition in the first nucleotide of codon 717. Codon 715 encodes a histidine residue that is modified post-translationally to diphthamide, which is the target amino acid for ADP-ribosylation by both toxins. Transfection of mouse L cells with a recombinant elongation factor 2 cDNA differing from the wild-type only by this G-to-A transition confers resistance to P. aeruginosa exotoxin A. The degrees of toxin-resistant protein synthesis of stable transfectants are dependent on the ratio of non-ADP-ribosylated elongation factor 2 to wild-type elongation factor 2, not the amount of non-ADP-ribosylated elongation factor 2. The mutation creates a new Mbo II restriction site in the elongation factor 2 gene. Several independently isolated diphtheria toxin-resistant Chinese hamster ovary cell lines show the same alteration in the Mbo II restriction pattern.